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This invention rela.es., fb lioricultml, com- 
positions and more specificalIy te compositions 
useful in the spraying, of- fruit trees- for the pur- 
pose of reducin the set'- of fruit thereon-; and 
aise useful in controllng, fing.u diseaes  thereof . 
The pollination of blossorns on fruit trees 
usually results in the formation of from 3 te 5 
fruits per fruit spur whibh, if allowed te romain 
on the tree for the entire growing season are 
likely fb cause Serious drnge, te the tree 
branches and limbs by  reason of the eXcess 
weight of the h'uit. Also; if- all of the sec fkuit 
is allowed fb romain on the ti«e, thefruit-Wfll'be 
smaller in size and the cropor tlënext ear wfil 
usually be ireatly reduced ecause-of ttie  over - 
bearing of the previousyear. But  y reducing 
the nurnber of set fruit net oniy wiiltlqedanoEage  
be reduced, but also fruit of more uniform size 
and quality will be produced, thereby increasing 
the final net return te the grower.' 
ïh present practice in orchards is te reduce 
çhe number of the set fruit by hand picking 
which entails considerable expense. There hve 
also been attempts te bring, about a leduction of 
set fruit on the tree by chemica.1  rnens, but these 
attempts have been directed fbwad partial blos- 
sorn elimination by means of cherniCl sprays. 
Spraying at the b!ossom period of- develoument, 
howeve_, bas several disadvntges', prïncipal 
a.n]ong which is the frost  tlazard. Fï'ost fe- 
quently occursnear the tirne fui.t trees re in 
bloorn and destroys the blossorns with a subse- 
quent reduction in crops. Wet or cold weather 
unfavorable for bec activity ma, y l resuit in 
light se of fruit. Moreover, the spray mixtures 
which bave heretofore been uSed in reducing fruit 
set are often injurious o reliage and difficult te 
pply in correct dosages se that in rnany cases, 
the accumulative, de!eterious effect oer s period. 
of severat seasons makea thei, use an unsound.. 
prctice. Furthermore;.. their effectiveness in 
blessera reduction and their safety te-reliage-and 
spuïs is. se clese]y ]inked with« temperature thatl 
their sfe use   tirne o the. year when- tem- 
perature changea ar.e.rpido is extïernely difficul 
for even. scientifibaliy trainedJ hoticulturiStS, nd 
practica]ly irnpossiblê for the averae grower. 

OFFICE 

.2;600,245 
HOTI.UOETURAL COMPOSITIONS 
Scver L Hoppciîsted, Brighton, Mich., ssignor 
to The: B, F. Goodrich Compay, New York, 
N. ïr.,. a,corpo»ation.of New York 
.Drawirig. Applicat:on November 29, 1946, 
SriI No. 713,114 
12 Clairns. (CI. 71--2.5) 
2 
For t-ho bovc reasons the use of chemicaï sp.rays 
te eiminae some of the blossorns and  therebF 
reà, uce the set of fruit bas net been generalIy 
successful and has been prac,iced only in isolated 
 instances. 
A¢cordingly, the deve]opment of . rnaterial or 
composi-tion, which cou]d be applied-te fruit trees 
after pollination nd aïter all darnage due fb frost 
is past nd. which wou]d result i.n a  thnnin2- of 
10 the. set fruit Would find considerab]e fayot among 
orchardists. 
The lresent invention prowides such-a material. 
The compositions which I bave round fO possss 
these unusual and useîut propertis are queous 
1 dispersions containing pelymeric org-anic poly- 
sulfidessuch as-polFethylene polysulfide, and alse 
containing s, p'od.uct, of the reaction of a zinc 
sait of/a.subsituted dithieearbamic cid with- an 
amine of aliphatic nature by- which is rneant an 
0 amine, in which the radicals-,drectly ftached te 
the amino nitrogen, at0ms are free frorn arornatic 
unsturation. Such. còrnpositions are exceed- 
ingly useful  fr the thinni.ng of fïuif crops» espe- 
cially when appliC fb fruit trees 
 stage. The use of these còrni-ositions wi]l bring 
about thirmin aller the danger of frest has 
past without producing any injmT te the _fruit 
or fo]iae. t i believed- that these compositions 
are able fb produee this unusual resu!t-because 
30 of a hormone action in stimula.ting..ihe rowth of 
absciss la.yer tissues of the fuit, store, but it wfl] 
be understood, that the inventior is net ]imited  
te. this theory. By employihg these-composi- 
tiOrïs, te promote thinnin of' fruit, the degreeof 
thinning can b-e varied frorn-a rapid dropping. 
florn aboUt 69-ab0ut OE5% of the set fuitïn 
a short- tirhe-fb, a sl0w, steady dropping of the 
fruit which tïkes place weli beoiid the stage of 
frui deveI0pmnt when dr6p Would norrna]_]y 
40 have ceased. Iii- fact; theop- Can be proloïgèd 
until the fuit bas react!ed 40 o 60% of average- 
size. 
My new compositions are prepared' by rniXin2" 
in any desired manner an aqueous, diipersioIï of 
a poIymerïc organic polysulfide; peferbly an 
aqieous latex-like dispersion of 
]ylene Po!ysulfide such as polyrneric ethylene 
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3 
polysulfide with an aqueous dispersion of an ad- 
dition product obtained by the reaction of a zinc 
salt of a substituted dithiocarbamic acid with an 
amine of the type described. 
The preferred polysulfide dispersions can be 
prepared advantageously by condensing ethylene 
dichloride or other alkylene dihalide, or dichloro 
diethyl ether or the like with sodium polysulfide 
in the presence of a salt stable emulsifying or 
dispersing agent such as casein, sodium or cal- 
cium lignin sulphonates, alkyl benzene or naph- 
thalene sulphonates preferably those containing 
more than 20 carbon atoms, hymolal sulfates, 
sorbitan monolattrate and others. The preferred 
emulsifying agent is a lignin su]phonate, foï ex- 
tremely .latex-like dispersions containing the 
polymeric organic polysulfide as extremely small 
particles, of about 1 fo 5 microns in size, can be 
prepared by employing emulsifiers of this class. 
The polymeric organic polysulfide obtained by 
such condensation is preferably washed fïee of 
by-product sodium chloride by decantation and 
thon re-emulsified merely by adding water, for 
the emulsifying agent is hot rernoved by the 
washing process. 
The addition products of a zinc salt of a sub- 
stituted dithiocarbamic acid with an amine which 
may be employed according fo my invention can 
be prepared by methods well known fo the art. 
In general these complex zinc dithiocarbamate 
amine reaction products are prepared by first re- 
acting a primary or secondary amine with carbon 
disulfide in the presence of a water-soluble zinc 
salt so that the dithiocarbamic acid is formed as 
the desired zinc salt and then reacting the zinc 
dithiocarbamate with the desired amine. The 
reactions are generally carried out in the presence 
of water as a reaction diluent since the products 
are insoluble in water and are most easily re- 
covered in this manner. The preparation of these 
reaction products is more specifically set forth in 
U. S. Patent 2,321,301. 
The zinc dithiocarbamates which may be re- 
acted with amines fo produce products useful 
cording to my invention includes the zinc salts of 
all those substituted dithiocarbamic acids pre- 
pared from the reaction of carbon disulfide with 
primary and secondary amines such as the zinc 
salts of alkyl substituted dithiocarbamic acids, 
alicyclic substituted dithiocarbamic acids, aralkyl 
substituted dithiocarbamic acids and the like. 
For example, there may be used the zinc salts of 
such dithiocarbamic acids as dimethyl dithiocar- 
bamic acid, cyclohexyl dithiocarbamic acid, 
trahydrofurfuryl dithiocarbamic acid, bnzyl, di- 
thiocarbamic acid, diethyl dithiocarbamic acid, 
dibutyl dithiocarbamic acid, diamyl dithiocar- 
bamic acid, ethylcyclohexyl dithiocarbamic acid, 
dibenzyl dithiocarbamic acid, ditetrahydrofur- 
furyl dithiocarbamic acid and pentamethylene 
dithiocarbamic acid, as well as the zinc dithiocar- 
bamates which may be derived from di-n-propyl 
amine, methyl ethyl amine, di-isopropyl amine, 
di-n-butyl amine, N-methyl cyclohexyl amine, 
N-butyl cyclohexyl amine, N-methyl-o-methyI 
cyclohexyl amine, N-methyl tetrahydro alpha 
furfttryl amine, N-butyl tetrahydro alpha fur- 
furyl amine, morpholine, piperazine, piperidine, 
ethylene diamine, symmetrical diethyl ethylene 
amine, symmetrical dibutyl trimethylene diamine 
and the like. 
Amines which may be reacted with the above 
zinc dithiocarbamates to produce the carbam- 
ate-amine addition products may be any of the 
organic amines in which the amino nitrogen 

atoms are attached only to radicals free from aro- 
matie unsaturation, but aliphatic amines includ- 
ing primary, secondary and tertiary aliphatic 
mono and polyamines, alicyclic amines and heter- 
5 ocylic amines in which the heterocyclic ring is 
free from aromatic unsaturation are preferred. 
For example, such amines may be used as cyclo- 
hexylamine, piperidine, morpholine, methyl- 
amine, ethylamine, butylamines, amylamines, 
10 hexadecylamine, octadecylamine, d i m e t h y 1 
amine, diethyl amine, dibutyl amine, diamyl 
amine, trimethyl amine, triamyl amine, ethylene 
diamine, piperazine, hexadecyI propylene di- 
amine, dibutyl ethylene diamine, diethylene tri- 
15 amine, dimethyl ethylene diamine, syrnmetrical 
diethyl trimethylene diamine, symmetricaI di- 
propyl ethylene diamine, N-ethyl cyclohexyl 
amine, furfuryl amine, and such N-substituted 
furïuryl amines as N-methyl tetrahydro-alpha- 
20 ïurfuryl amine and the like. 
The following specific Examples I and II illus- 
trate the effectiveness of the horticultural com- 
positions of this invention when sprayed on fruit 
trees for thinning of fruit. In each of the tests 
25 presented below the spray compositions contained 
the specified ingredients and stfficient water fo 
make 100 gallons of spray. These tests are the 
results of actual field trials in apple orchards of 
considerable size where, by the proper selection of 
,0 fruit trees, a number of trees having an excep- 
tionai!y heavy îruit set could be selected for these 
tests. One Ol. more trees were used for each test, 
and all numbers of fruit and average numbers of 
fruit were determined by actual counts for each 
,5 tree. 

EXAMPLE I 

In this example an aqueous dispersion of poly- 
ethylene polysulfide also containing the addition 
40 product of zinc dimethyl dithiocarbamate was 
sprayed on apple trees (variety Blaxtayman) in 
the calyx stage of development. The results ob- 
tained, together with the results obtained in a 
control, all on trees of the saine varieties are set 
45 forth in the following table: 

0 

Spray Compositions Used Ingredients 
per 100 gallons 

A.._ Nonê .................................... 
4 lb. Po]yethylene Polysulfide 
] |Aqueous dispersion 
teur. 
 lb. Zinc dimethyldithiocarbazmate- 
55 " cyclohexy]e addition product. 
[1 oz. Grasse]]i Spreader-Sticker  ......... 
] [4 lb. Polyethy]ene Po]ysu]fide ........... 
Aqucous dispersion % total solids 
C ]] content. 
'---] lb. Zc dimethyl dithiorbamatc 
]] cycIohexy]ame addition product, 
60 /(1 oz. Grassel]i Sprcader-Sticker  ......... 

Av, No. 
Fruit per 
I00 SpUl 
Test Tree 

79,6 t 
5i, 7 

27. 7 

Check 
Test 

77. 6 

47. 3 

27. 2 

 Grasse]]i Spreader-Sticker contains sodium o]eyl sulfate and a 
synthetic resinos sticker. 
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EXAMPLE II 

In this example apple trees (Red Delicious vari- 
etY) growing in the same orchard were sprayed 
with various compositions of this invention on 
70 eight different occasions extending from the calyx 
stage of development through a period of about 
six weeks thereafter. The peziod at which drop 
of fruit was substantially complote was noted and 
the average number and size of apples on the 
7 various trees was determined af the end of the 



growing season. The results are set forthin the Neither the zinc dithiocarbamate amine com- 
following table: plex nor the polymeric ethylene polysulflde when 

Spray Composition Used Inedients. 
- per 100 gallons_ 

Control--No treatment 
'4 lb. of a polyethylene-Polysulfide aqueous 
dispersion of 50% total solids content. 
1 oz. Zific dimèthyl dithiocarbamate yclo- 
.: hexFtamine addition product 
Saine as B except spraF composition con- 
tained 2 oz. ziflc dimethFYdRhi6carbamate 
- cyloheylamine addition product. 
Saine as B except spraF composition con- 
tained 4 oz. zinc dimethF1 dithiocarbamate 
cyctbhexylamine additi6n product._ 
Saine as B except spraF composition con 
tained 8 oz. zinc dimethF1 dithiocarbamae 
cyclohexylamine addition-pr oduct. 
8 ,oz.. z,inc dimethyl dithiocarbamate'cyclo- 
nexymmine addition product. 
4 lb. 50% total sotids, Iolethytene polysul- 
ride dispersion. 

Spraying af 
which drop 
of fruitwas 
'/substantiall: 
complet 

/ 5t..h::_ ....... 
4th: .... ï .... 
,3rd .......... 
3rd .......... 
3rd .......... 

Average number ' " 
and size of apple: 
on treated treo 
at end of season 
932 (small). 
206 (large). 
246 (large). 
261 (large). 
20 (large). 
856 (smalt). 
679 (medium). 

When the zinc dithiocarbamate-cyclohexyl- 
amine reaction product of the sprgy composi- 
tions employed in the above examples is replaced 
with the. product of the fonction of zinc dimethyl 
dithiocarbamae with ethylene diamine, the re- 25 
sulting spray composition is as. effective, as the 
compositions shown in the above examples. 
Other zinc dithiocarbamate amine reaction prod- 
ucts may be combined with polymeric ethylene 
polysulfide to produce compositions which will 
bave similar hormone activity varying only in 
degree of effectiveness. The preferred complex 
reaction products are those prepared from the 
reaction of zinc dimethyl dithiocarbamates with 
cyclohexyl amine and ethylene diamine. These 35 
amines are preferred because of their present 
availability and low cost, and because of the 
stability of the addition products 
The concentration of the polymeric ethylene 
polysulfides in the spray composition is hot criti- 40 
cal and may be varied from about /4% by weight 
as in the above examples fo about 1 fo 5% or 
more as may be desired without any deleterious 
effects, but, since the addition of substantially 
more thon /4% of the polymeric polysulfide 45 
would make the resulting spray mixtures more 
expensive, /s to Ç2 % is recommended and. pre- 
ferred. 
As wfll be seen from Example II, the concen- 
tration of the addition product effects the rapid- 50 
ity and degree of fruit thinning. Af higher con- 
centrations the thinning occurs rapidly whereas 
af loweï concentrations the thinning is not so 
pronounced and repeated spraying is required. 
It is thus possible fo control the degree and rime 
of thinning, which is. quite advantageous, by 
varying the concentration of the addition prod- 
uct. Compositions having an even higher con- 
centration of addition product thon shown in 
the examples, up to as high as 5% by weight or 
higher of. the total composition for instance, are 
also useful where a high degree of-thinning is 
desired. Thus, suchcompositions may be used in 
insect control fo remove substantially all of the -- 
crop of diseased fruit and.thus protect the tree 
from further injury or fo assist in removing the __ 
crop at harvest rime. 
The addition, of the Spreader-Sticker con be 
omitted entirely if desired as shown in Example 
I'£. If woEs employed in the fleld test of Example 
I mainly, to insure good spreading when the D__ 
compositions were sprayed on the fruit trees, and 
has. no effect on the inherent, activity of the 
spray. If also aided in dispersing: the carbamate- 
amine complex. 

7 

used aloné produceff the unusual, results, of thin- 
ning as does the combination of these ingredients, 
as shown by the resuIts of spray compositions 
andG of Example IL Cbmposition.l appears to 
be 0nly slightly botter: thon. no treatment af all, 
while composition G. gies only very moderate 
thinning. With compositions B fo 1, however, 
where the combinati0n of these ingredients was 
used, the thinning of the fruit was veuf effective. 
My compositions bave no noticeable toxic effect 
o the fruït, leaves o flowers, as shown by test 
with several varieties of apples, and: in fact 
proved to be very effective fungicides against 
such common fungus diseases as apple rust and 
apple scab. Thus, these compositions will serve 
more thon one purpose when used as. a thinning 
agent. 
The ïollowing speciflc Examples III: and IV 
demonstrates the effèctiveness of these new 
horticultural compositions in controlling apple 
scab. The compositions shown in the following 
examples were sprayed on.apple trees af 8 dïf= 
ferent rimes over about a 3 months' period be- 
ginning af about the middle-of MaF. The spraFs 
were applied by means of ttie usual spraying 
equipment af about 550/pounds-pressure.using,. 
on the average, 15 gallons of spray per tree.. The 
data rpresent the average of the results obtained 
from single trees of plots selected af random and 
replicated 5 rimes. The effectiveness of the coin-" 
position used was determined by selecting twigs 
of leaves at random and counting the leaves and 
fungi lesions and comparing the number of in- 
fected leaves where treatment was used with the 
number of infectèd lentes where no. treatment 
was used. The results of these examples are set 
forth in tabular form.as follws: 
EXïaPLE III 
Control o/appe scab on appe trees o/lome 
BeauSy variety 
Leaves. Ratio 
Spra.yCompositionUset l_P. I I'°. Lesions/ 
esons Leaf' 
lone .............................  40 I hl.r 
A queous dispersion of polymeric 71 I 40 
ethytene polysu]fide conmin- , I 1:6, 5 
ing 2 lbs. potymer per 100 gal] 
of Sply. / 
Aqueous dispersion of zinc di- 33 [ 45 [ 1:4 
methyl dithiocarbamate cy- 
clohexylamine comptex con- 
taining 0A lb. of comptex per 
100 gal. of spray. 
Aoueous dispersion containing 16 411 1:26 
, tbs. pot.vmeric ethy!ene poly- 
sulfide and 0.4 lbs. zinc 
methyl dithiocarbamate- 
cyclohexYtamine comptex per. 
100 gal. of spray. 
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EXAPLE IV 
Conrol o] apple scab on apge tre«s oï/ed 

Spray Con]position "Used 

one ...................................... 
Aqueous dispersion of polymcric ethylene 
polysulfide coutsining 2.0 Ibs. of polymer 
per 10O gaL of spray. 
Aqueous disperslon of zinc dimethyl 
thiocarbsmste cyclohexylsmine comple 
contining 0.4 lb. of con]plex pe 10O gsl. 
of spray, 
Aqueous dispersion containing 2.0 Ibs. poly- 
tuerie ethylene çolysulfide and 0.4 lb. 
zinc dimethyldthiocsrbsmute cyclo- 
hexy]amine complex per 100 gal. of spray. 

Per cent Infected 
Leaves 

Red De- Mae- 
licious Iutosh 
71 
0.4 7.0 
4.0 24.0 
0.2 5.0 

The above data indicate that my compositions 
containing both the polymeric ethylene poly- 
su]ride and the zinc dithiocarbamate-amine com- 
pIex, in general, are îar better compositions as 
ïungicides than those compositions which mere- 
ly contain either the polymeric ethylene poly- 
su]ride or the zinc dithiocarbamate amine com- 
plex, and produce results which cannot be 
tributed merely to the combination of these two 
components. 
My compositions also bave some activity as 
insecticides, but are more useful in combination 
with other insecticides for they increase the 
effectiveness of such common insecticides as 
nicotine sulphate, xed nicotine, dichloro di- 
phenyl trichlorethane (DDT), arsenicals, rote- 
none, pyrethrins and others. 
In the above Examples III and IV the concen- 
tration of the components in the spray compo- 
sitions of my invention are those which bave 
been given the best resu]ts in controIIing fungus 
dlseases in field tests under specific conditions. 
The optimum concentration of other dithio- 
carbamate amine reaction products, when used 
with polymeric ethylene polysulfides, wilI vary 
from those given above for zinc dimethyldithio- 
carbamate-cyclohexylamine as wiI1 be under- 
stood by those versed in the art, for the effective- 
ness of treatment varies with the molecular 
weight of the complex as weI1 as the nature of 
the substituents on the nitrogen atoms of the 
amines and of the dithiocarbamates. 
While I bave disclosed specific examples oï 
my invention,  do hot thereby desire or intend 
fo ]irait myself soIely thereto, for, as hitherto 
stated, other equ]valent chemical compounds can 
be employed and the proportions of the active 
ingredients may be varied, if desired, without 
departing from the spirit and scope of my inven- 
tion as defined in the appended claims. 
 cIaim: 
!. A method of decreasing the number of fruit 
sers on a fruit tree which comprises spraying 
said fruit tree after the fruit bas set with an 
aqueous spray composition comprising dispersed 
particles of (A) a substance selected from the 
class consisting of polymeric alkylene and ethyl- 
eneoxyethylene polysulfides and (B) a complex 
carbamate-amine compound identical with thak 
resultlng from the chemical addition of a zinc 
sali of a substituted dithiocarbamic acid with 
an amine selected ïrom the class consisting of 
alkyl monoamines, alkylene polyamines, alicyclic 
amines, and heterocyclic amines, said amines be- 
ing free from aromatic unsaturation and con- 

8 
taining only amino groups as non-hydroc{.rbon 
substituent groups. 
2. The method of claim 1 wherein (A) is poly- 
ethylene polysulfide. 
5 3. The method oï claire 1 wherein (B) is the 
complex chemical compound identical with that 
resulting ïrom the chemical addition oï zinc di- 
methyl dithiocarbamate with cyclohexyl amine. 
4. The method oï claire 1 wherein (B) is the 
10 compIex compound identicaI with that resulting 
from the chemical addition oï zinc dimethyl di- 
thiocarbamate with ethylene diamine. 
5. The method oï claire 1 wherein the aqueous 
spray composition contains, in each 100 gallons 
15 oï spray, about 2 pounds oï (A) and from 1 to 8 
ounces of (B). 
6. An aqueous composition comprising dis- 
persed particles oï (A) a substance seIected from 
the class consisting of polymeric alkylene and 
0 ethyleneoxyethylene polysulfides and (B) a com- 
plex chemicaI compound identical with that re- 
sulting ïrom the chemical addition of a zinc salt 
oï a substituted dithiocarbamic acid with an 
amine selected ffom the class consisting oï aIkyl 
5 monoamines, alkylene polyamines, alicycIic 
amines and heterocyclic amines said amines be- 
ing free ïrom aromatic unsaturation and con- 
taining oniy amino groups as non-hydrocarbon 
substituent groups, said composition being char- 
20 acter£zed by possessing the ability fo form an ad- 
herent, resistant and discontinuous coating con- 
taining (A) and (B). 
. An aqueous composition comprising dis- 
persed particIes of (A) a substance selected from 
5 the cIass consisting of poIymeric alkyIene and 
ethyleneoxyethylene poIysulfides and (B) a com= 
pIex chemicaI compound identical with that re= 
su]ting from the chemicaI addition oï a zinc salt 
oï a disubstituted dithiocarbamic acid with an 
4 amine selected ïrom the class consisting of alkyl 
monoamines, alkylene polyamines, alicyclic 
amines and heterocycIic amines said amines be- 
ing free from aromatic unsaturation and con- 
taining only amino groups as non-hydrocarbon 
45 groups, said composition being characterized by 
possessing the ability fo form an adherent, re- 
sistant and discontinuous coating containing 
(A) and (B). 
8. An aqueous composition comprising dis- 
50 persed particles of (A) a substance selected from 
the class consisting of polymeric alkylene and 
ethyleneoxyethylene polysulfides and (B) a com- 
plex compound identicaI with that resu]ting from 
the chemical addition of a zinc salt of a dialkyl 
55 dithiocarbamic acid with an amine selected ffom 
the class consisting of alkyl monoamines, alkylene 
polyamines, alicylic amines and heterocyclic 
amines, said amines being free from aromatic un- 
saturation and containing only amino groups as 
60 non-hydrocarbon substituent groups, said com- 
position being characterized by possessing utility 
in sprays for treating plant foliage by reason 
oï ifs pesticidaI activity, ifs activity as a fruit 
thinner and the ability of such a spray fo deposit 
65 on plant foIiage an adherent, resistant and dis- 
continuous coating containing (A) and (B). 
9. An aqueous composition comprising dis- 
persed particles of (A) polymeric ethylene poIy- 
su]ride and (B) a complex chemical compound 
70 identical with that resuIting from the chemical 
addition of zinc dimethyI dithiocarbamate with 
an amine seIected from the class consisting of 
alkyl monoamines, alkylene polyamines, alicyclic 
amines and heterocycIic amines said amines be- 
75 ing free from aromatic unsaturation and con- 
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9 
taining only amino groups as non-hydrocarbon 
substituent groups, said composition being char- 
acterized by possessing utflity in sprays for treat- 
ing plant foliage by reason of its pesticidal ac- 
tivity, its activity as a fruit thirmer and the 
ability of such a spray to deposit on plant foliage 
an adherent, resistant and discontinuous coating 
containing (A) and (B). 
10. The aqueous composition of claire 9 where- 
in (B) is a complex chemical compound identi- 
cal with that resulting from the chemical addi- 
tion of zinc dimethyl dithiocarbamate with cyclo- 
hexyl amine. 
11. The aqueous composition of claire 9 where- 
in (B) is a complex chemical compound identi- 
cal with that resulting from the chemical addi- 
tion of zinc dimethyl dithiocarbamate with ethyl- 
ene diamine. 
12. A composition comprising particles of (A) 
a substance selected from the class consisting 
of polymeric alkylene and ethyleneoxyethylene 
polysulfides and (B) a complex zinc carbamate- 
amine chemical addition product identical with 
that resultin from the chemical addition of 

10 
a zinc sali of a substituted dithiocarbamic acid 
with an amine selected from the class consisting 
of alkyl monoamines, alkylene polyamines, ali- 
cyclic amines, and heterocyclic amines, said 
amines being îr.ee from aromatic unsaturation 
and containing only amino groups as non-hydro- 
carbon substituent groups. 
SEVER L. HOPPERSTEAD. 
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